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Background

Over 16,000 lakes and®B000 milesof streams and riveris Wisconsinaremanagedo ensure that their

water quality codition meets state and fedesthndardsWater quality standard8vQS)are the foundation

of Wisconsinds water quality man awaerbodybytdesgmatngr am an
its uses setting criteria to protect those usasd estalidhing provisions to protect water quality from

pollutants.

Waters are monitored mollectwater quality data to determine, @gsessits current status arondition

Water quality monitoringesultsand assessment data are stored in state and fediatabases and the
majority of data are available online to agencies and the p@Eaditeralassessmestreknownasi 3 05 ( b )
assessmegt  then Federal Clean Water Act (CWA). Waterswith available dataare reviewed by
Wisconsin Department of Natural Resoes YWDNR) biologists andplaced in onethree categories:
attaining, not attaining, or insufficient information. If biological data is available the water will further be
placed in on®f four categoriesexcellent, good, fair and pqas defined in seicin 2.4 of this document

Impairmentassessmesfare conducted to deterine if a watebodyis i i mp a @r noendeétingWQs.
Waters that do not me@{QSare placd onWi s ¢ o nngpairaddisaters Ligt also known athe 303(d)
listd underSection 303(d) ofhe CWA. Wisconsin isrequired to submit list updatesery 2 yearso the
United States Envinmental Protection AgencyePA) for approval WDNR has submitted Impaired
Waters Listsas requiret] every other yeasince1996

Water qually assessments dizkpartment staffh deternining managemersctionsthat areneeded to meet
WQS, including antidegradationor maintenangenf existing water quality conditigias well as restoration
of impaired waters

Each sate mustiocument the nthodology used tassess waters, includihgw the state makekecisions
to add or dette waters from the existing Impaired Waters .L\@atersmay beremoved from the list
(ddisted) when water qualitataidentifies that the deghateduse has been restoréice., the water is
meetingWQS). The methodology for conducting general angpairmentassessmestis outlined, and
updated fo2022 in this WisCALMguidance document

1 EPA did not require and WDNR did not submit an Impaired Waters LEE¥200Q
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2022 Version Updates

The most sigificant update made in the 2022 version of
WisCALM was reorganizing from a focus on water type
to a focus on assessment type (use and water quality
measure)Most ofthe changes were reorganizing sections,
with a full crosswalk documented in tiéisCALM 2022
Change LogOther significant changes include:

GovDelivery, a wekbased service usel
by WDNR, offersthe public reatime
updates on topics of interest via email
or text messages. It is used to provide
information regarding the Integrated

Reporting Procesis
Impaired Waters Program, and
WisCALM updates, among other
topics.

I Addedtotitepag Assessment Glui
20220 t o interdedime peyiodfor the use of
this guidare documentThe previous 2020 version o
WisCALM wasintendedfor 20191 2020.Note: until
a new version of WisCALM is available the old
version will be aplicable even if outside the years
indicated.

T Added s2del Asseéssment @ycle Timeline t
provide a generalssessmertimeline followed by the

Anyone is able tsign up for
GovDelivery emails for a number of

Department. topics on WDNRO6sP websi
1 Createdsubcategoriefr Category Zhealthy waters) e //[\’/L\;It’[l;&g(/’;'ds!;’iebgﬁg\?v/ sy
based on the amount of information used to make t u
healthy determiation.
T Added s3&ddtal Viaters Baselinethe values to be usedtime calculatiors for percentage of
water assssed.
1T Added s4€Adtameted Adsessment Packa@gest o ibedaatenated portions of the
parameter assessment process.
Updated for clarity the definitions of drainagedseepage lakgsection 4.3
Created new section on Temperature assessments faeation 6.3 New Table 16 with
temperature criteria.
1 Updated temperature assessment package and methods to includmeafrearor from the
instruments used.
1 Added section under Recreatjdii.3 Pathogens E. colio, for newly approvedt. colicriteria.
Removed previous Beaéh coliassessment methods.
T Creat edll@lematie RestforationPlans Added new table outlinin

TMDL, TMDL -alternative, ad Restoration Plan.

1 Removed previous contents of Appendix D: Methodology for Using Field Data to Identify and
Correct Wisconsitstream Natural Community Misclassifications. Removed Appendix E: Consensus
Based Sediment Quality Guidelines Recommendatiangdde and Application. These are two
independent documents that are linked in the appropriate sections of WisCALM.

1 Mo v eDerivdition of TSI General Condition Threshaydformerly part 0f2020 WisCALMsection
4.3 to Appendx D. Ot her parameters dondét have sections o
this information is important to hawavailable.
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1.0 Water Quality Standards: Three Elements

Wi sconsinbés assessment pr oc e s BPNRnis authorizechto wat er
establishWQS that are consistent with the WA (Public Law 92500) through Chapter 281 of the
Wisconsin StatutesTheseWQS are explained in detail in chNR 102 103 104, 105, and 207 of the

Wisconsin Administrative Cod@\Vis. Adm. Code)

TheWQSdescribed in the Wig\dm. Code rely on three elements to collectively meet the goal of protecting
and enhancing the stateds surface waters:

1 Use designationsvhich define the goals fola waterbodyoy designating its uses
1 Water qualitycriteria, which are set to protect theater body s d e susegan@ t e d
1 Anti-degradationprovisionsto protect water quality from declining

Waters not meetingne or more of thesgater qiality elementsare to be included on thepairedWaters
List.

Designated Uses

Designated uses are goals or intended uses for surface waterbodies in Wiscon’
which are classified into the categoriesAxdjuatic Life, Recreation, Public Health
andWelfare, and Wildlife. The followingdesignated uses are described inNiR.

102 Wis.Adm. Code

Aquatic Life?: All surface waters are considered appropriate for the protection of
fish and other aquatic life. Sucka waters vary naturally with respect to factors
like temperature flow, habitat and water chemistry. This variation allows
different types of fish and aquatic life communities to be supported.

Use Designations for AguatLife (AL) are separated intdh¢ following sub

categories:Coldwater (Cold), Warmwater Sport Fish (WWSF}armwater

Forage Fish\WWEFF), Limited Forage FishLFF) andLimited Aquatic Life

(LAL). More detail on these subcategories is in tBgeams and River
Classificationchapter of this guidance document.

Recreation All surface waters are considered appropriateRecreationuse
unless a sanitary survey has been completed to show that humans are unlikely
participatein activities requiring full body immersion.

Public Health and Welfare All surface waters are considered appropriate to |}
protect for incidental contact and ingestion by humans and human consumption o.
fish. All waters of the Great Lakes aslas a smiéanumber of inland water bodies

are also identified as public water supplies and have associated water qualitv
criteria to account for human consumpfion

Wildlife: All surface waters are considered appropriate for the protection of
wildlife that reliesdirectly on the water to exist or rely on it to provide food for
existence.

2Aquatic Life use was formerly call ed dnR0280ecasseidvashedundanti c Li f e ¢
3 Distinct water quality criteria are spgied for public water supply and nesublic water supply waters
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Water Quality Criteriai Numeric and Narrative
Each designated use has its own sevater quality criteria, either numeric or narratreguirements that
must be met to protéthe intended us&ome of these requirements relate to the amoutiteophysical
(e.g.,watertemperature) or chemica.g.,ammonia concentratiopsonditions that must be met to avoid
w a areauthorzad atatetstatutes and enemeratedhia.NR

causingharmWi s consi nés
102 104, and105, Wis. Adm. Code

Numeric criteria: Numeric citeria are quantitative and amexpressed saa concentratiomr range of
concentrations foa substancé-or examplethe pHvalueshall be from 6 standard unitdNumeric surface
waterquality criteria have been established for conventional parametgysdissolved oxygenpH, and
temperaturk toxics €.g.,metals organics andammonig, andpathogenge.g.,E. coliandfecal coliform
bacterid. These numeric criteria are established for each designated use

Narrative criteria: All waterbodies musineet a set of narrative aitia which qualitatively describe the
conditions that should be achievel narrative water quality criteriofis a stéement that prohibits
unacceptable conditions in or upon the watach as floating solidscum or nuisance algae blooms that

interfere with public rightsThese standards protect surface waters and aquatic biota from eutrophication

algae bloomsand urbidity, among other thingsThe association between a narratieriterionand a
waterbody slesgnated use is less well defined than it is for numeric criteria; howeest narrative
standards protect aestheticAquaticLife designated use®isconsin 6 arrative criteria are found in s

NR 102.04(1) Wis. Adm. Code

Anti-degradation

Wi s ¢ o rastidegi@datiorpolicy is intended to maintain and protect exigtimses andhigh-quality
waters This part ofa waterbodyquality standard is intended to preverater quality fromlowering,
especially when reasonable control measures are availdi#anti-degradatiorpolicy in Wisconsin is
statedin s.NR 102.05(1) of the WisAdm. Code

ANo waters of

t he

state

shall be |

ower ed i

n

WDNR that such a change is justified as aute of necessary economic and social development
provided that no new or increased effluent interferes with or becomes injurious to any assigned uses
such

made of or

One

health)

Inherent in tle assessment andpairedwaterslisting process
is the application of antidegradation provisions Anti-
degradatioris an important aspect of pollution control beca
preventingdeterioration ofsurface waters isess costly to
society thanattempting to restoravaters mce they have

become dgraded.

presently

c omponent antdegrafatismmlcynisthen
designation of Outstanding Resource Watf@RW) and
Exceptional Resource Wate&RW). These are surface
waters which provide outstanding recreational opportunit
support valuable fisheries and wildlife hahitabive good
water quality and are nosignificantly impacted by huma
activiies ORWs typically do not have any dischargeshile

ERW designation offes limited exceptios for discharger#

human health would otherwise be compromisgg.,
expansion of wastewater treatment facilitiepttotect public

possible in

How is a wate designated ORW or
ERW?

ORWSs are listed in NR 102.10 an
include national and state wild ar
scenic rivers. ERWs are listed in
NR102.11.Surface waters, or portion
thereof, may be added to, or delet
from, the outstanding resource wate
and exceptiorla resources waters
designatns through the rule makin
process. This process may be change
the future.
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2.0 The Assessment Process

2.1 Assessment Cycle Timeline L_A_p_ril 1=
ist & Report
Eachassessmemycle is two years long and begins on April 1 of even Submittal

numbered yeard={gurel).

Broad steps in assessment cynldude:

1. Update current assessment guidelines (WisCALM).
2. Public comment on updated WisCALM. WisCALM
3. Finalize WisCALM. Compile Updates
4. Public Data Solicitation. Ll
5. Databaséreparation. .
6. Assess water quality. 30-day Public
7. Internal reriew of assessments. Comment Period:
8. Compile 303(d) Impaired Waters List. Oct 30-day Public WisCALM Updates
9. Public comment on 303(d) List and other Comment Period:
Draft 303(d) list

assessments.
10. Compile Integrated Report (combination of CWA FUEIE D

305(b), 303(d), and 314 reporting requirements). solicitation
11.Subm t f i nal l' i st and repd

Compile Statewide
Assessments and
Draft 303(d) List

system.

GO,.

Figure 1. General assessment timeline for Wisconsin's assessment
cycles.

April

During the first yeaof the assessment cy@esessment guidance is updated, public data aresteduand
databases are prepared for runniagpmated assessment packa@escription of packages in sectié2
Automated Assessment Packagdhe second year isedicated to finalizing assessmeribtaining and
utilizing public comments on the impaired waters list, arehting theNVater Quality Report to Congress
(aka thelntegrated Repoyt

The timeline inFigurel is a general outline that does not tak:
into consideration extenuating factors that may delay siées.
2022 assssment cycle will follow this timeline but may b
impacted by the COVIEL9 pamemic. Field sampling was
delayed in 2020, which may result in fewer assessed water

Water Quality Bureau Staff
Directory

Contact information for WDNR staff
can be found at
https://dm.wi.gov/staffdir/ _newsearch
[contactsearchext.aspx

2.2 Public Participation

WDNR recognizes the importance aflpic involvement in the You can search by name, county, ar
assesent , restoration and p topic to narrow down staff coatts.
resourcesPublic involvenentin the development dhes t a t

|l mpaired Waters List i's re

listing program. 8veral opportunitiesre provided for public Impaired Waters Inbox

comment on thewater quality assessments related to |
development of the Impaired Waterstlasnd Integrated Repor

. : : uestions specifically on assessmer
as it is developedncluding the following: Q P y

can be sent to:
DNRImpairedWaters@wisconsin.go'

A Calls for data as public noticed ByDNR.
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Statewide public informational meetinfygebinars)}o discuss ta draft list of impaired waters and

the WisCALM documentised to determine impanents.

Informal meetings, as resources allovith interested parties

Draft 305(b) report an@03(d) list as public noticed B/DNR with request for comments.

Supporting assssment documentation provided upon request.

Public comments must be sent to WDNR during the formal comment period to be considered in
the listing decision submittal. Howeyepmments maype sent to WDNR or directly to EPA about

WD N R 6 sgrated Reporat any timeduring the process

>

> > > >

Public Data Solicitation

The WDNR provides an opportunity for the publpartners and stakeholders to submit water quality
datasets for inclusion in assessment of waters against water quality standards for the Integoatenf R
Water Quality. Submittals of qualigssured datasets meeting minimum requirements for assesgithent
be used in the development of the Integrated Report3.8edse ofMonitoring Data from Other Sources
of this reporton use of external data.

2.3 Water Quality Condition Categories and Lists

An assessed waterbody is placed into one of 5 condition categories, also known as integrated report (CWA
305(b)) categoriefFigure2). These categories certhe range of assessment outcomes, from meeting all

uses (Category 1) to impaired and in need of a restoration (TMDL) plan (Category 5). The result of a general
assessment can only be placement in categories 2 or 3. The resultllofimrgdirment assessent is
placement in any of the 5 categories. Category 3 is for waterbodies with insufficient data for a clear general
or full assessment, or ambiguous assessment results where an attainment determination cannot be made.
Waterbodies whe all designated es have been assessed and found to be supporting are placed in
Category 1. Waterbodies where at least one designated use is attained, and no use is impaired, are placed
in Category qTablel).

Waters with impairments are placedeither category 4 or 5 depending on whether a cleanup plan (TMDL

or alternative) has been approved by the EPA. Each of these categories has subcatégthiesdefine

the type of l'isting. Category 4 want\Watess Listteateso r ef
subcategorized by cleanup plarable2). Waters orthe Impaired Waters List are those in category 5 and

are subcategorized by pollutant, source, or cleanup plaide3). Further desription of these categories

and Istings can be found ihl1.0 IntegratedReportListing Categorzation

Table 1. Description of category 2 subcategories. These subcategories based on DNRO&6s ne
distinguish Healthy Water determinations based on weight of evidence, i.e. the amount of data that is
available. These watehave no known impairment.

Sub- Descriotion Key Defining
category P Factor
oA An impairmentlevel assessment was done for at leastdesignated Strong weight of
uses with at least two total parameters. evidence
2B An impairmentlevel assessment was done for at least one param Modergte weight
of evidence.
2C A generallevel assessment was done for at least one paramet BaSSZ?ngésfeW
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1 Attains all uses.
Healthy
Waters

2 Attains at least one use; no use

impaired.

Insufficient information for an attainment
decision.

An impairment exists and a .
cleanup plan (TMDL or alt) has  cestoration
been approved by the EPA. Waters

An impairment exists but a cleanup Impaired
plan (TMDL or alt.) is still needed. W aters

Figure 2. Categorization of waterbodies based on water quality assess@atggories 1 5 align with

EPAG6s CWA 305(b) reporting cat egocategory5 whHicmpai red w:
consistent with all states. Wisconsin defines category 4 waters as its Restoration Waters List and waters in
categories 1 and &s its Healthy Waters List.

Table 2. Description of category 4 subcategoriese$e subcategories are based on those outlined by the
EPA. Waters in category 4 are on Wi scalarsalvads Rest

restoration plan haareadybeen created and approved by the EPA

Sub- Descriotion Key Defining
category P Factor
AA A State developed TMDL has been approved by EPA or a TMDL | TMeZ'I[_aEIFi):IsOIIZ\(;bedor
been established by EPA for asggmenipollutant combination. EPA y
Other required control measures are expected to result in the attair Alternative to
4B . . X . . TMDL approved
of an applicable water quality standard in a reasonable period of ti by EPA
The nonattainment of any applicable water quality standard for th
4C segment is the result of pollution and is not caused by a pollutan N pellzr
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Table 3. Descriptions of category 5 subcategories. Tisedeategories are loosely based on ones outlined
by EPA but are specific to Wisconsin. AIIl waters |
List, also know as the CWA 303(d) List.

Sub- . Key Defining
Description
category _ Factor
Available information indicates that at least one designated use i:
, : . = TMDL needed.
5A met or is threatened, and/or the a:f&gradatmn _po_llcy is not Default
supportedOne or more TMDLs are still neede This is the default
. . subcategory.
category for impaired waters.
Available information indicates that atmospheric deposition of
5B mercury has caused the impairment and no other sources have  Mercury only.
identified.
Available information indicates that neattainment of water quality Natural or
5C standards may be caused by naturally occurring or irreversible hu irreversible
induced conditions. conditions.
Available information indicates that the applicable total phogsyh
5p criteria are exceeded; however, biologicapairment has not been Phosphorus only.

demonstrated (either because bioassessment shows no impairm
because data are not available).

Pollutant/impairment a low priority for a TMDL because the imghi

water is included in a watershed aaeliressed by at least one of tf Alternative

5W following WDNR-approved watershed plans: adaptive managen cleanup plarhas
plan, adaptive management pilot project, lake management plar been established

Clean Water Act Section 3ifinded watershed plan€i, nine key  for this watershed

elements plan).

2.4 General Condition Assessment

General assessments are usedemin assessing whether a waterbody is attaining its assigned designated
uses. A general coittbn assessment can be done with biological and water quaditsics, buts only
considered a general assessment because there is insufficient data fomgdutnent assessment.
Minimum data requirements for each assessment type are availablehthubtiyjs document. General
assessments fulfill part of the CWA 305(b) requirement to evaluate water quality across the state.

WDNR uses four levels of biologicelondi t i ons t o represent waterds pl i
continuum:
1 Excellenti Watersare considered to be fully supporting their assessed designated uses.
1 Good or Fairi Watersare considered to be supporting their assessed designated uses
1 Poori Watersmay not support assessed designated use(s) but have insufficient information
for a decision at the impairment assessment level.

Waters meeting criteria for any of the chemical, physical, and biological parameters, which include
temperaturgtotal phosphorus, and chloride, are considered attaining their assessed designaféatases.
determined to be in poor condition or exceeding criteria based on a limited amount of monitoring data are
considered to have insufficient information forateinment decision. These waters famther evaluated
andmaybeselected for additional nmitoring or, if the limited dataset includes overwhelming evidence of
impairment (e.g. large magnitude of exceedaritae)ight beconsidered o r Wi slopgained \Watedss

List based on best professional judgm@eiction10.2 Professional Judgmeént
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General Assessment Categorization

Watersassessed at the general level are placed onto the Healthy Waters List or into Category 3 (insufficient
information) figure 2). General assessments do not resultmpairment listings unless a biologist
demonstrates a reason for listing using their best professional judgsestio 10.2 Professional
Judgment General condition agssmentthatproducesd May Not  Sresuipirothevatetbgiegd
placed in Category 3 and are potential foloprmonitoring prioritiegTable4).

Waters that start in Catego® but have a new general assessment melrit may not support the
designated usewill remain in Category 2 until an impairment condition assessment caoneeod a
decision is made based on best professional judgment.

Table 4. General water condition assessment decisions based on biological and water quality metrics

Metric Assessment
Biological Metrics Water Quality Metrics Designated e | Attainment Category
(TSI*, miBI, fIBI) | (TP, Temp., Chloride, etc.) Support Decision Determination
Excellent Fully Supports Useg
Good Meets Criteria Attaining Category 2C
- Supports Use
Fair
. May Not Support | Insufficient
*
Poor Exceeds Criterfar Use Information Category 3

*Secchi, chlorophy] and satellitebased values.
**Not enough data tdo a full impairment assessment.

2.5 Impairment Condition Assessment

The asessment of whether a waterbody is mealiggjgnated uses requires comparison to applicable water

quality criteria or thresholdsThis section briefly outlines the concepts inflicators and associated
thresholdsto measure attainment status of Wiscorlakes rivers and streamsFor purposes of this
guidance, the term Aindicatoro is used to describ
that represent physical, chemidaiblogical, habitat, and toxicitjata T h e t er m ifusdwhes hol d o
referring to the numerivalue or narrative description that distinguishes attainment of the WQS versus

values that indicate impairment. In the simplestsamsewat er body i s defined as i
meeting WQS, including its assignédsignated uses.

Key Indicators for Assessments
Detailed assessments are tailotedhe specificcharacteristics of a waterbody. Some assessments will
focus upon one key indicator only, whereas others use multiple indicators. Furthermore, a stepegise proc
of indicator selection mayebemployed. For example, for assessment of total phosphorus inmpeases
of moderate enrichment, available biological information will be used to determine aquatic life use
impairment and place the water in the propgyoréng category. However, if pisphorus levels are
exceedingly high, biological indicator data are not needed to determine impairment (i.e., the biological
impairment is assumed). Assessment indicaitessubkdivided into the following categories:

1 Conwentional physicathemical 1 Toxicity 1 Biological
Impairment Thresholds
Impairment thresholds are applied to determine whether waterbodies should be placed on the Impaired
Waters List. These thresholds are usually expressed as ambient water concenfratiooss substances
based on numeric water quality criteria included in chs. NR1D& Wis. Adm. CodeWNDNR technical
documentsand federal guidancéocument links found il2.0 Quick Link Guidg. In some cases
gualitativethresholds based upon narrative standards may be used to make impairment decisions. In those
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casesa thoroughly documenteghalysis of the contextual informatishould be used in conjunction with
professional jugmentto collectively support a decisioimpairment thresholdsutlined inWisCALM
guidance must be in line with the intent of thater qualitycriteria in codeln some cases, WisCALM lists
impairment thresholds for parametdes which water quality crieria have not been promulgated, for
exanple, macroinvertebratnd fish indices of biotic integrity and chlorophyll concentration

For some assessment methadsingle criterion or threshold may not be applicable across all the different
waterbody types. For assessments of waters agairgateevide total phosphorus criteria, for examaie

initial waterbody classification analysis is required to ensure shkesament process applies the correct
criteria. For other assessment methade WDNR applies the same water quality criterion oeghold

across all resource types. An example is the use of the same fish tissue mercury concentration for all our
lakes ad rivers in the assessment of Fish Consumption Advisories as partuftitie Health and Welfare

Use

Exceedance Frequency

In the context of numeric water quality criterexceedance frequencgfers to the number of ties a
criterion may be exceeded over a period of time before the water is no longer attaining the criterion and is
considered impairedAllowable exceedance frequencies for criteria contained in Xm. Code are
outlined in this WisCALM documenin the a&sessment requirements for each parameter. In addition,
allowable exceedance frequencies for some water quality or biological tle it are not included in

Wis. Adm. Codeare provided in the Lakes and Rivers/Streams chapters.

30 Wi sconsinbés Monitoring Program and Da

3.1 Water Quality Monitoring
WDNRG sSurface Water Monitoring Strategydirects

monitoring effors in a manner that efficiently address WisconsirD N R Water Division
the widevaiiety of information needswhile providing Monitoring Strategys available on
adequate depth cSurface water knowledg® sipport WDNROGs websit

decision makingA dstratified monitoringapproach(see
below)to gatheringinformationensurs that the staus of https://dnr.wisconsin.gov/topic/Surfac
Wi sconsinbés water resimar Water/Monitoring.html i ned
comprehensive mannexithout depleting the capacity to\ /
conduct indepth analyss and problersolving where needeonitoringactivitiesare groupedhto three

types baseline, prescribed, and Ibggeds which form the basis of thimtegrated reporting process
(Figure3).

Stratified Monitoring Approach:

BaselineMonitoring i Statewide

9 Trends sites (Lakes, Riv@r

9 Probabilistic surveyéStreams Aquatic Invasive Spees @IS), National Aquatic Resource Surveys
(NARS) (coastal condition and wetlands))

1 Reference site@vadeable streams, macrophytes, large river macroinvertebrates)

Prescribed Monitoring 1 Statewide and District

9 Targeted Watershed Approach

9 Directed Lake AsessmerincludingAquatic Plant Managemem\PM) and Critical Habitat)
9 319 (nonpoint) Project Evaluation

1 Follow-up for Impaired Waters
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Local NeedsMonitoring i District Initiated
9 Cross program support
9 Unique stressors, projects

Monitoring Assessments Reporting

Baseline

Water Quality
Report to
Congress

CWA 305(b)

General
Condition

Impairment
Impaired

Waters List
CWA 303(d)

Local
MNeeds

Figure 3. Wisconsin's integrated reporting process.

3.2 Use of Monitoring Data from Other Sources

In addition to Departmergenerated dat&/DNR biennially seeks information from partners and the public
to use in its assessment of waterbodsee Setion 4.1, assessment cycle timelifégure 1). Partners
include: the U.S. Geological SurvesPA, U.S. Fish and Wildlife Servi¢cether state agencies, universities
regional planning commissionmajor municipalsewerage districtsand lake/river/stream local groups
Guidance is provided on how to ubmit third party dataon the WDNR assessmentvebsite
(https://dnr.wisconsin.gov/pc/SurfaceWater/PublicParticipation.hjml

Agencies and individuals submitting data for assessment purposesieaishinimum data requirements,
demonstrate that sample collection occurred at appropriate sites, during mperppriods and use

certified laboratories for sample analysis. If the quality assurance procedures are not adejfiatay

use this data to initiate further investigations by Department $tajfiality assurance procedures are
adequateWDNR may se this data tassess thevater for possiblempairmentlisting. Datasubmitters

outside of WDNRare referred toEPAO s site for guestions on qualit
https://www.epa.gov/quality

WDNR may assist outside groupsthe design and implementation of data quality procedures necessary
for data to be used for assessmeDepartment staff will consult witBPAwater quality criteria guidance
stateWQS, and userofessional judgmerto interpret the results of field sampling to determine whether or
not WQS are achievedGroups outside 0flVDNR who regularly collect and submit dataWiDNR may

work with staff at Central Office to upload data into the SWIMS database to be consislgad af our
evaluation and assessment process

WDNR also supports @zen Based Monitoring Progranor rivers, streams and lakesAs stated in
theWDNR'sWater Resources Monitoring Strategy for Wiscon8ih f ci ti zens f ol l ow def
and qality assurance proceduréseir data will be stored in a Department database and used in the same
manner as any Departmettillected data for status and tdsrmonite i ng def i nedCitizen t he St
data are currently used for geneeadd impairnent water quality assessmentsncluding broadscale

statewide assessmenifsthese data indicate a potential water quality problem at a specifiadiiional
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datamay becollected by Department staff to verify the extent of the problem and detdfraimaterbody
should be placed athe Impaired Waters List

3.3 Quality Assurance and Laboratory Analysis

Information used for assessments must besistent with the WDNR Quality Management Plan or have
been obtained using comparalgeality assuranc@roceduresFor all baselinemonitoring supporting
general and statewide assessmeqtality assurance measures are described within each applicapierch
of the20151 2020WisconsinWater Monitoring Strategy?WDNR uses only certified laboratorisample
analysis primaily the State Lab oHygiene and the University of Wisconsin Stevens Point Aquatic
Entomology Laboratory. For targeteat special monitoring studiesvhich are frequentlysedto discern
impairment prior to listinga waterbodyquality assurancerotocols such as field blarg duplicates or
spikes areincorporatechs funds allow.

3.4 Data Management

Well organized and readily aczgble data is fundamental to a smooth functiorgegentifically grounded
water quality monitoring and assessment progrEineWDNR has invested many resources into building
and maintaining monitoring and assessment databases.

SWIMS i Monitoring Data
The Surface Water Integrated Monitoring System (SWIKFR)ure4) Figure 4. SWIMS database sign in screen

is aWDNR information system that has chemical (pH, dissolved
oxygen) physical(flow, turbidity), and biological (macroinvertebratw

a.q u atl Ci nvas |Ve d ata. Surface Water Integrated Monitoring System (SWIMS)

SWIMS is thes t a temositsry for water and sediment monitori
data collected foEWA work and is the source of data sharin@tiyh
the federalWater Quality Exchange Netwarkvhich is an online
federalrepository for all statésvater monitoring data/olunteers and|.
partners can diregtlenter field data into SWIMS. Lab analyzed dg-~
enters SWIMS through the Lab Data Entry System (LDES), use¢™"""
facilities and labs across that. A link to how thé.DES system is
accessed can be found here:
https://dnr.wi.gov/topic/labServices/labDataTransmittal.html

WATERS 1 Assessment Data
The Water Assessmeritracking and Electronic Reporting System (WATERS)nisnéernal WDNRdata
system that includes the followingater program items:

CWA Use Designations and Classificationhg.NR 102and104, Wis. Adm. Cods;

Outstanding and Exceptional ResouWaters Designation€ll. NR 102, Wis. Adm. Cods;

Fisheries Trout Classifications [NR1.02(7), Wis. Adm. Codge

CWA assessment datacluding decisiongabout whethea waterbodys meeting itsdesgnated

useoi s considered "impairedo

1 Impaired waters tracking informatigncluding the methodology used for listirthe status of
the Total Maximum Daily LoadTMDL) creation and estoration implementation wark

1 Watersheglanning recommendationdecisions and related documesat

=A =4 =4 =4

ATTAINST EPAOG s Assessment Dat abase

The Assessment, Total Maximum Daily Load (TMDL) Tracking anglementation System (ATTAINS)

is the federal government s new trackindg8alystem
assessment information was sent to the EPA in several formats including paper, CDs, PDFs, and Excel
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spreadsheet®lder mettods of sharing assessment information with EPA including mailing a hard copy

have been retired in favor of the ATTAINS systehhe DNR6s WATERS and SWI M
communi cate with ATTAI NS. More informationt:on the
https://www.epa.gov/waterdata/attains

3.5 Total Waters Baseline

Reported each cycle is the percentage of water assessed in the state. This calculation has been done using
historic summary numbers of 1.2 million lake acres and 88,000 river and stream miles. Mapping has become
moreaccurateso a new baseline was creatgith new geospatial daf@able5). Individual waterbodies

are identified with a Waterbody Identification Code or a WBIResesummaryvalues will changslightly

over time as maps are update

Table 5. Total size and count of water types in the state of Wisconsintotddsare the basis of percent
assessed calculationsake summaries do not include the Great Lak®ger and stream tygs are based
on theStrahler Stream Index {13 Headwater Stream4;i 6 Medium Streams; 7 8 Rivers).

LAKES & Acres Count STREAMS & Miles Count
RESERVOIRS (WBIC) RIVERS (WBIC)
ALL 1,032,373 16,743 ALL 85,896 53,235
Headwater Stream: 68,624 52,573
5 acres or greater 1,017,753 7,898
Medium Streams 15,772 762
Lessthan 5 acres 14,621 8,845 Rivers 1,499 6

Over half of the st at eds. THe dalger fakeg unelerstaredably, dwanfsghe 5 a
acrege of thesmall lakesHeadwater streams, by size and coordke upthe majority of streams irhé
state. Most new stream miles will be headwater streams.

For assessment purposes each waterbody or segments of the waterbody are given Assessment Unit (AU)
IDs. Rivers and streams are often segmented into several AUs because natural conditionsfea@nbe di
throughout the length of a waterbody. When reportinghe number of waterbodies listed the count of

AUs is used because there may be portions of a WBIC not yet assessed. For information on AUs please
see sectiod.3 Assessment Unit Delineation

4.0 General Aspects of Data Assessment

4.1 Data Requirements

By establishing dataequirementsWDNR staff collectrepresentative data as efficiently as possible with
limited staff and fiscal resources and use those datanaraer that minimizeshe chance of incorrectly
characterizing thattainment status @afparticular waterExtremely large datasets are neither available nor
necessary for many water bodies in the stdiaimum data requirementsave been establishéar the
following:

Period of Record:Generally, ata fromthemost recenb-year periodareconsidereavhen assessing waters
but an extension to the most recentyBar period may be consideréd ensure that thelata are
representative of a wide range of faxs that affect water quality (i,eweathey flow). When there is
insufficient data available in theygar period thewlata will be taken from the iyear period, the most
recent data firstStaff maydetermine that older data within the-§@ar periodare no longer representative
of recentconditions based on considerationsgifjnificantchangest thewatershear local scalesuch as
changes in land useonpoint source contrglsr the amount of pollutants discharged from point sources
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Table 6. Date range for data used easdsessment cycle. THisand10-yearpattern isconsistent back to

the 1998 list.

Assessmeni  Period of Period of Assessment| Period of Period of

Cycle Record Record Cycle Record Record

(5-Year) (10-Year) (5-Year) (10-Year)
2024 20181 2022 | 2013i 2022 2010 200471 2008 | 1999i 2008
2022 20167 2020 | 20117 2020 2008 20021 2006 | 1997i 2006
2020 20147 2018 | 2009i 2018 2006 20007 2004 | 1995i 2004
2018 20127 2016 | 2007i 2016 2004 19981 2002 | 1993i 2002
2016 201071 2014 | 20051 2014 2002 19967 2000 | 19917 2000
2014 200871 2012 | 2003i 2012 2000 1994i 1998 | 1989i 1998
2012 20061 2010 | 20017 2010 1998 19927 1996 | 19871 1996

Sampling Period: The WisCALM guidance docuemt identifies the appropriate sampling periodeach
parameter and waterbody typehe determination of appropriate sampling period is based on seasonal
variability in pollutant levels and corresponding ecological respofgather parameter and watedy
specific details on sampling periods are ineldidheach of the sections.

Representative Data:

1 Sampling Protocot Individual data points must have been collected according to parameter
specific protocols Prescheduled sampling designs are oftesed for 305(b)/303(elelated
monitoring in ordetto randomly capture the range of conditioimsthese cases, targeted samples
that are collected for other purposes (e.g. monitoring targeted during eweots) sbuld not be
incorporated into the 305(b)/303(d) assessment datdseatther cases, weathexnd hydrologic
conditionsmust match intended conditiospecified in the sampling protocolBor example,
biological samplesshouldbe collected durig base flownot following a runoff or scouring flow
event, to ensure the sample is representative of normal conditions

1 Lab Quality Assurance water quality samples analyzed by a lab are accompanied by quality
assurance comments. Comments indicatingessuith anatsis or missing field information (e.g.
nodate) are considered when determining if a sample is representative. Sabgded d u p| i cat e d
or 6field blank6é are not used; these sampl es
assessmenmackages.

1 Extreme Weather Years: Chemicaland biologicaparameterare likely to be affected by extreme
weather conditionslf a prescribedsampling schedule falls during an extreme tivea year
exhibiting unusual average air temperaturgrecipitation, stream fow or water levels a
determination should be made as to whether that year was an extreme weather year that resulted in
unrepresentative conditionés a very general guideline, an extrewsather year may be defined
asayearwhere precipitabn, flow, stage/elevation, and/or temperatureadiave the 90or below
the 10" percentile othe annual averages within the period of rec8taff mayusea combination
of the following sources to documethieir determination of whe#in data were ctécted from a
particular waterbody duringn extreme weather year

o Climatedata from nearest regionakatherstation(s);
0 Regional streamstageflow gag€s);
o Indices of drought severity @, PalmerDrought Severity IndexJ.S. Drought Monitoy.

If it is determined that gear was an extremvweeather year resulting in unrepresentative conditions,
that yeardés data points should not be excl
an additional year of monitoringn this case, combined data from a minimum of ywars should

uded
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be usd for assessments to account for variability between y&ass in assessmerdtesetsleft
when sampleare determined to be unrepresentative should be filled by either colladditgpnal
dataor consideing data from outsidéhe standard period of ord.

Best professional judgmentaybe used to determine whettiztawere collectedrom an extreme
weather yeaand are considerathrepresentativef normal conditionsFor instancea region mg
be experiencingrdught, but strearflow may not be impactesignificantly for those streams that
are dominated bgroundwaterflows.

T AEval uat edd Idfomfatom thagsihatconsidered representative of current conditions
orwas not collected accordingWdD N R Qulity Management Plazannot be useid preparation
of the Impaired Waters LisWDNR classifiesthese types of datasiieval uat ed0o i nfor
which may include:
o Information provided by groupsther agencies or individuals whegellection methods
are not documented and thiee dataquality cannot be assured
0 Projectedsurface wateconditions based on chges in land useith no corresponding in
water data (i.e desktop analyses or models)
0 Visual observations that are not part @tauctured evaation;
0 Anecdotal reports

Though not used directly to update the impaired waterdilisty al uat ed o dat a may
be used to identify areas where further nanmg may be needed for futuassessmermtycles

1 Sample Type: The indicator being eluated will dictate what type of samples should be used for
an assessment decision. In some ¢asmaples may be collected iastantaneoumeasurements
vs. continuous measurements other caseshe choice may be between a grab sample and a
compositesample In either casethe selection of the values should result in using the most
representative data available.

1 Sample Size This documentoutlinessamplesizes thaappropriately and efficientlyepresent
existing and relevant condition&Sample sizerequirementsdiffer by water body type and
parameterThe number of samples required is commensurate with the inherent sampling error and
annual variation othe parametemeasuredAvailable representative data should be reviewed to
ensure that the miniom data requirements are metowever, a waterbody may be listed as
impaired despite minimum sample size not being achieVfedverwhelming evidence of
impairmentexists(seeCh. 10.2, Professional Judgmgent

4.2 Automated Assessment Packages

There is a large amount of water quality and biwalgdata available for the waters across the state.
Automated assessment packages were created to reduce error and assess more waters. These packages are
automated in that compartcode is written to follow all assessment guidelines outlined in this WiSCA
documentDat a are drawn fr om t hAssessnerd paekages dseWpddific tod at a b
parameter anevaterbody type. Each cycle these packages are checked to confiptiacme with the

current WisCALM protools. These are the current parametsessment packages used:

1 Total Phosphorus Lake/Reservoir 1 Chlorophyltai Lake/ReservoiREC)

1 Total Phosphorus River/Stream 1 Chlorophyltai Lake/Reservoir (AL)

1 Temperaturé River/Stream 1 Macroinvertebrate, WadabieRiver/Stream

M Chloride- all i Macroinvertebrate, NohVadablel River/Stream
1 1

E. colii all and beaches Trophic State Index (TSI) Lake/Reservoir

Wisconsin Department of Natural Resources Pagel5



The results from these automated assessment packages are upbodtue@&WIMS database and the
WATERS internal assessment review tool. The assessment logic and code are available in separate
documentslinks towhich can be foundh the reference sectiqAssessment Package Documentgtion

4.3 Assessment Unit Delineation
Assessment units (AUs) represent the spatial area that data can be associated with for the purpose of

categorizing a waterbody or developing management

boundaries may be compdrehen determining the healdth a waterbodyWhen working on a project for
a specific waterbody, such as assessing its monitoring data or developing a TMDL, it meag$sary to
split an existingAU for efficiency and practicality

The following are gidelinesDNR staffconsidemwhen determining breakpoints between AUs

Change in Natural Community classification and/or codified designated usedlatural Communities
(NCs) are assemblages of specific plant and animal species within a specific habitatt A2 r body 0 s
determines théype of assessment done. Other pertinent classifications may also be considered, such as
trout fishery classifications
1 EXAMPLE: NC verificationshows a current AU that hawd different NCs, which means one
portion is not representative of the other.

Change in flow or assimilative capacity of waterbodyFlow is important because it impacts assimilative
capacity, a wat er Huwamty Withoutaadiverseiimpts. Conpliarce pointy arepatso
often determined just upstream of major changes in flow or assimilative capacity.
T EXAMPLE: Where a significant tributary joi
significantly changese flow or the concentratiaof the pollutant of concern

ns

Change in criteria: A breakpointmay be warranted ifthes sessed pollutantds crite

T EXAMPLE: A Tatat Rhesphords$P) criterion changes from 7fg/l to 100ug/L; a
streamflows into a lake with a lowecriterion; a site specific criterion has been established; or
there are variances to water quality criteria (such as list€th.iNR 104 Wis. Adm. Code

Major Land Use changesland use changdlat mayalter the pollutant load or habitat being assessed
1 EXAMPLE: Major change in farming practices; rural to urban changes

Best Professional Judgmentuse professional judgmerb account for other naturalbitat changes or
anthromgenic modificationshat might be unique to theaterbeing assessed.
1 EXAMPLE: Major streanbedchangesd.g.,from gravel to siltor natural to concrete)

4.4 Lake Classification

WDNR classifies or groups similar lake typeséaupon physicaata.Specifically, lake sizestratification
characteristicshydrology and watershed siaee identified as the primary influences atakeand to a
large degreegthesecharacteristicgleiermine the natural biological communities edalke typesuppors.
Using this informatioplakes should fall into one of teratual community typesTable7).

The WDNR recognizethat lakes may vary geographical8patialdata are available for each of the
lakes Regional dfferences in soilsclimate and land usmay explairadditionalvariation in the bie
indicator metricsised in the classification of lakesiowever WDNR has determined that lake size

4 Past Wisconsin studies have used-egions to explain landscape variabiltyd EPA has proposed using this
framework for assessment (Omernik 1987)
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hydrology and dej are more critical factors for initial classificat of lakesand that regional

differences are secondary.

For most lakesthe WDNRO s

the parameters described beloMowever, if the biologist hasformation to suggest h a t

aut omat e dthatae parformaddyk VgMSsand presented in
WATERS, determine which natural community andiah impairment thresholds are approprizésed on

a | akec
automatically assigned natural community is inaccurate or not representative of the lake, a change to the
natural community may be made if reasons for ttzangk are documentdfla Partial Lake Listing is being
consideredwhich is further described beloadifferent Natural Community may be assigned to the portion

of the lake being considered faPartid Lake Listing, based on site characteristics thatsagnificantly

different from those in the rest of the lake.

Table 7. Lake and reservoir natural communities and defining characteristics.

Natural Community Stra;giﬁgon Hydrology
Lakes/Reservoirs <10 acres
9 Small Variable Any
Lakes/Reservoirs>10 acres
9 Shallow Seepage Seepage
9 Shallow Headwater Mixed Headwater Drainage
9 Shallow Lowland Lowland Drainage
9 Deep Seepage Seepage
9 Deep Headwater Stratified Headwater Drainage
9 Deep Lowland Lowland Drainage
Other Classification (any size)
1 Spring Ponds Variable Spring Hydrology
9 Two-Story Fishery Lakes Stratified Any
1 Impounded Flowing Waters Variable Headwater or Lowland Drainag

Reservoirsi Reservoirs are classified using the same classification schema as lakebedeselow,

though biologists may employ multiple sampling stations on reservoirs to provide more representative data
NR 102.06(2)(f)of Wis. Admin. Code defias a reservoias fia waterbody with a constructed outlet
structure intended to impound water and raise the depth of the water by more than two times relative to the
conditions pior to construction of the dam, and that has a mean water residence timdayfsldr more
conditions using

under summer

mean fl ow

nf or mat i

Size: Small vs. Large Lake classiftation begins byirst separatingakes into those 10 acres and greater

and those less than 10 acres

Small Laked Lakes less than 10 acres are classified intoSthall Lake community These lakes are
uniquely different from communities in larger lalasd there is Imited monitoringdata availablein
Wisconsin. Because data for lakes less than M¥asiso limited, it is difficult to set quality thresholds for
assessment. Currently, there are very flekgsholds set for water qualjtiisheries or aquatic plants fo
lakes less than 10 acfe§o address these small lakes in the fytMvésconsin mg look to emerging
wetland assessment tools for guidance.

Large Laked Lakes 10 acres or more are classified as Large Lakes. Large Lakes are further subdivided,
by statification statushydrology, and watershed sizas shown below.

5 Total Phosphorus criteria applylakes @ five acres and larger.
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Stratification Status: Shallow (Unstratified or Mixed) vs. Deep (Stratified)i Lakes that are 10 acres or
greater may be further characterized by their tendency to mix or stratify ther@iadljification is an
important factor in determining overall lake water quality amdilability of suitable habitat for fish and
aquatic life An equation developed by WDNResearcher@Lathrop and Lillie, 198pis used by WDNR
to identify whether a lad is categorized d@3eep ($ratified) or Shallow (Unstratified or Nked)®. Although
this model is used to automatically generate lake classifications from the \WatsBasguse of field data
on depth area residence time, and temperature profiles toneefhe modebased lake classifications is
encouraged.

The Lathrop/Lillie equation is represented by a ratio calculated as follows:

Maximum Depth (meterd) 0.1 or Maximum Depth (feet)*0.3048 0.1
Log 10 Lake Area (hectares) Log 10 (Lake Area (acres)*0469)

Shallow Unstratified or Mixed) i When using the
Lathrop/Lillie Equationany valudess than or equal to
3.8predictsa mixed lakewhich is placed in the Shallow
category Figure5A). Mixed lakes(Figure5B) tend to
be shallowwell-oxygenatedand may beémpacted by
sediment resuspensionn addition shallow lakes have
the potential to support rooted aquatic plants across
entire bottom of the lak@=igure5A).

Deep (Stratified) 1 When using the Lathrop/Lillie
Equationany valuegreater tha®.8predicts a stratified | g
lake, which is placed in the Deep categoS8tratified
lakes tend to be degpith a coldwater refuge for fish
and the potential for anoxic conditis (without
oxygen)in the bottom layewhich may release nutrients
from sedimentsnto the water column. Aquatic plants
are typically confined to shallow (littoral) waters
around the primeter of the lakeRigure5B). Stratified
lakesexhibit thermal layeringhroughout the summer,
or they undergo intermittent stratification.

Figure 5. lllustrations of (A) a shallow, mixed
lake and (B) a deep, stratified lake.

Figure 6. Shallow (Mixed) Lakes Deep (Stratified) Lakes
Distribution of

Shallow and
Deep lake types
greater than 10

Dshallow Headwater @ Deep Headwater
acres For EShallow Lowland EDeep Lowland
unknown _Iake OShallow Seepage O Deep Seepage
_types a plece of D Shallow Unknown @ Deep Unknown
information, lke 60%
watershed size,
is missing.
SWDNR6s decision to use the Lillie/lLathr opseverglathet i on t o

models for predicting lake stratification based on depth and drease includedork by Emmons et al(1999), the

Osgood I ndex (Osgood 1988), a Minnes ot anddnmodek@yDNRe o met r y
ResearcherféLathrop and Lillie, 19800 The LathopAlillie Equationwas selectedbecause it better distinguishes

between clearly stratified and mixed lakes
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Hydrology and Watershed Sizé Lakehydrologyis the measure of the relative inflow/outflow of surface
water @mpared to direct precipitation agtbundwater inputd_ake hydrology and lake watershed sire
two other criti@l factors in lake classificatioBoth Deep and Shallow Lakes are further divided based on

hydrology.T h e

for lakes.

t er ms

Afseepageodo or fAdrainageo are best

Seepage Lakés Seepage lake®ceive their water from precipitation, groundwater, and runoff from the
watersled (Figure7). Seepage lakes do not have a perennial outlet but may havermmittent outlet.

Drainage Lakes Drainage lakes receive most of their water fronvar or stream and have a perennial
outlet (Figure 7). Impoundments and res@irs, which are formed by damming a stream or river, are
drainage lakes.

Specifically for application of phosphorgsiteria, a perennial outlet is atlet stream that continually

us

flows under average summer conditions based on the past 30 years, as per Wisconsin Administrative Code
NR 102.06 definitions of drainage and seepage lakes.

GROUNDWAT

\\‘

R R PRECIPITATION

RUNOFF

Seepagd.ake

EVAPORATION

; \‘ W

[LIRA
\‘ ' PRECIPITATION

GROUNDWATER

Drainage Lake

EVAPORATION

<] OUTFLOW
NFLOW N
—

Drainage lakes tend to haweore variable water quality and nutridevels depending upon the amount of
dr ai n e d . Howythistrdasgnwataskes Gizalsapkyts @ key hoke ¢h the
classification ofDrainage lakes(Emmons et al 1999). Drainage lakes aseibdivided by watershed size

| and

as follows:

Figure 7. Hydrology of a seepage lake versus a drainage lake.

ar ea

1 Headwater Drainage Lake$f:the watershed draining to the lake is less than 4 square thides

lake is classified asldeadwateDrainagel ake
1 Lowland Drainage Lakestf the watershed draining to the lakegigater than or equal to 4

square mils, the lake is classified aslaowlandDrainagel ake

Other Classifications (any size)i Three other classes representing unique natural communities are
recognized in this classification scheme: Spring Pohas Sory Lakesand Impounded Flowing Waters

Spring Pondg Spring ponds typically contain cold surface water and support coldwater fish species and
are most often shallow headwater lak&s order to be included in this category thesieould be
documentation of a current or historical coldter ishery €.g.,stream trout) and evidence of spring

hydrology.

Two StoryFisheryLakes Two-storyfisherylakes are often more than 50 feet deeg are always stratified

in the summerThey have the potential for an oxygenated hypolimnion during surstraification and
therefore the potential to support coldwater fish species in the hypolimnion. In order to be included in this
categoryalakes houl d meet
than five acres,ral support a coldwater fishery. Supporting a coldwater fishery may either be demonstrated

t he

definition of

Aistrat.
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through documentation of a current or historical natis@d-water fishery €.g., ciscq lake trout) or
verification with DNR fisheries biologists that the lake i @ longterm stocking plan for coldwater
species, where the individuals have good yearear survival.

Impounded Flowing WatedsRivers or strams that are impounded but do not meet the definition of
reservoir above are considetec b e i mpng watedse lchpodinted floiving waters are lotic in
nature andhould be evaluated using theer and stream criteria that apply to the primargat or river
entering the impounded watdiological response metrics may also include metrics that aatlypused

for lakes, such ashlorophylta, as deemed appropriate based on professional judgment.

4.5 Selecting Representative Lake Stations

Station Locations: Selecting representative stations for assessment

Station selection is determined by thgiieo n a | DNR bi ol ogi st. For the maj
Spotd station has been s el e cpadckatesfifonore thas ene stationtish e a u
designated in SW MS as fADeepest Spot, o0 the assess]I

Lakes with multiple stationsReservois, multilobed lakes, and very large lakes nmm¢ have a Deepest

Spot station and/or mageed more than one sampling station to accurately charactetize | ak e 6's

morphologyandto assess the lakén thesecasesstaff use the following guidelines to determine which

stations should be selected fesassments:
1 Typically, between one and five stations are chosen to be representative of lake conditions,
depending on the size and character of the lake.

Onl y 0 a onsihat bave data feoin ithin the past ten years are selected.

For very large lakes (Figure8), well-spaced stations that are representative of the entire lake are

selected.

1 Forreservoirsflowages(Figure9), stations that are roughly equally spaced along the thalweg (the
deepest channel along the river line) are selected. Data from stations in flowing portions near the
upstream entry point of the river may berdgarded for this type of assessment.

i1 Forlobed lakes

o if there aranultiple Aideepe s t 0 (Fgpreltl)sa station for each deep spot is selected
o if there isone deepest spabut it is notrepresentative of the entire lakeiqure 10), the
deepspot, aswell as other stations, are selected.

f
f

For lakes with multiple stations selected, the assessment results for each station will be shown individually.

Note: The maps below are for illustrative purposes only;sfaéions showmmay not be the mosepresentative
stations available.

/o\
A
A A

o /o\
/o\

Figure 8. Large Lakes: Sect welkspaced Figure 9. Reservoir/Flowages: Select stations
stations throughout lake. along the deepest channel.
Example: Lake Winnebago Example: Lake Petenwell, June@ount

Wisconsin Department of Natural Resources Page20



A A

Figure 11. Lobed Lakes with multiple deep Figure 10. Lobed Lakes with one deep hole: Use
holes: One station per deep hole. Deep Hole station amahother station representativ
Example: Two Sisters Lake, Oneida Count of shallower area.

Example: Fox Lake, Dodge County

Whole Lake vs. Partial Lake Assessment:

As agenerartule, a lake is a mixed system that functias a single, contiguous uriltherefore, in the vast
majority of situationsvhere thee are multiple stations used for assessménise station is impaired on
the lake,the whole lake would be listed as impairétbwever, in cases where a known or suspected
localized pollution source is believed to cause impairment in only one port#olaké (such as an isolated
bay or welldefined lobe), biologists may considessessag and listing that portion as impaired separate
from the larger lakeExample?

In cases where Partial Lake Assessments and/or Partial Lake Impairment Listing antedattia portion

of the lake under consideration should be delineated as a sepssatsent Unit to differentiate it from

the larger part of the lake. This is typically warranted when the geography of the lake is such that there is a
physical barrier eparating most of one portion of the lake from the main portion. In such casegtitile pa

lake area will typically be assigned its own Natural Community, which may differ from the greater lake.

For PartialLake assessments, a sampling station shoultibedthat is representative of the partiake
area.Such a station should be sited in open water, so that samples are not takenshese or in an
effluent plume but in ambient lake wateithin the vicinity of thesuspectedourceof the problem.

Partial LakelmpairmentListings

In cases where a localized pollution sourceedlelved to cause impairment in only one portion ¢dla
biologistsmay consider listing only that portion of the lake as impaired using the appropriate Natural
Communiy threshold However, if for instance,one area of a lake is experiencing high algae
concentrations due to algae that are being produced throughout the lake but are blown by the wind to a
particular areathis would be considered a whole lake problem padial lake listing would not be
appropriate.

4.6 Stream and River Classifications

The condition of streams and rivers in Wisconsin are currently assessed for the following use designations:
Aquatic Life,Recreation Public Health and Welfai&ish Corsumptior) and General Use$he following
providesdetails on the classifications and water quality goals against which waters are assessed.

Aquatic Life: Stream and River Classifications
Assignment of designated uses for the protection of fish andiatjigahas been an iterative process dating
backt o t he |Manyeofthkt 8eSighdted usesthare included in the Wisdm. Code date back to
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t he 1 WRIE éfferts are underway to revise AL use subcategotties,current codifiedAL use
desigration subcategorieis ch. NR 102, Wis. Adm. Cod#&vill be usedfor evaluating WQS attainment
status.As defined ins. NR 102.04(3), Wis. Adm. Cod&/i s cons i n 06 s AlLA gsa designations i f e
for streams and rivers are categorized into the following subcategories:

1 Coldwater (Cold) Community: Streams capable of supporting adeafater spa fishery or serving
as a spawning area for salmonids and other-wali@r fish speciesRepresentative aquatic life
communities associated with these waters generally require cold temperatures and concentrations of
DO that remain above 6 mg/ISince thes waters are capable of supporting natural reproduction, a
minimumDO concentration of 7 mg/L is required during times of active spawning and support of early
life stages ohewly hatchedish.

1 Warmwater Sport Fish (WWSF) Community: Streams gaable of spporting a warm water
dependent sport fisherRepresentative aquatic life communities associated with these waters generally
require cool or warm temperatures and concentratioBsOahat do not drop below 5 mg/L.

1 Warmwater Forage Fish (WWFF) Community: Streams capable of supporting a warm water
dependent forage fisherRepresentative aquatic life communities associated with these waters
generally require cool or warm temperatures and concentrati@f tifat do not drop below 5 mg/L.

1 Limit ed Forage ksh (LFF) Community: Streams capable of supporting small populations of forage
fish or tolerant maainvertebrates that are tolerant of organic pollutidgpically limited due to
naturally poor water quality or habitat deficiencieepresentave aquatt life communities associated
with these waters generally require warm temperatures and concentratio@dtait remain above 3
mg/L.

1 Limited Aquatic Life (LAL) Community : Streams capable of supporting maicreertebrates and/or
occasionally fsh that cartolerate organic pollutianTypically, this category includes small streams
with very low-flow and very limited habitaCertain marshy ditches, concrete la&inage channels,
and other intermittent strearmRepresentative aquatic life comnilies assoiated with these waters
are tolerant of many extreme conditioagdrequire concentrations @&fO that remairabovel mg/L.

AquaticLife use designations for individuaaters are defined in chs. NR 102 or 104s. Adm. Codeln

some cases, coldwaterfisommunities referenced in the 1980 Trout Bodkstonsin Trout Streanis
Publicaton 6-:3600(80) may becodified by referenc&Vaters that are not referenced in codecaresidered
default AL waters and are assumed to support either a coldwater community or warmwater community
depending on water temperature and habitat.

Natural Communities

Streams and riverare evaluatetbr placement ira revised Aquatic Life use ckification system, in which

the Aquatic Life use subclasses are referred tdatisral CommunitiesNatural Communities are defined

for streams and rivenssing modelpredicted flow and temperature ranges associated with specific fish
and/or macroinvertebte communitiesThis mode) developed by the USGS aMdDNR Science Services
researchstaff, generated proposed stream natural communities based on a variety ofthdsgeafa at
various scalesThe NaturalCommunities datéayer for Wisconsin rivers argtreams identifies which fish
index of biological integrity (HBI) to apply when assessing our waterShe following Natural
Communities have beatefined

Macroinvertebratei very small, almost always intermittent streafns., cease flow for part dahe

year, although water may remain in the channel) with a wide range of summer temperatures. No or few
fish (< 25 per 100 m of wetted length) are present, but a variety of aquatic invertebrates may be
common, at least seasuly.
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Coldwateri small to lage perennial streams with cold summer water temperatures. Coldwater fish
range from common to dominant (280% of individuals), transitional fish from absent to abundant
(up to 75% of individuals), and warmwater fish from absent to rab&4@f individuas). Smalistream,
mediumstream, and largaver fish range from absent to dominantl(@% of individuals).

CoolCold Headwatei small, usually perennial streams with cool to cold summer water temperatures
Coldwater fish range from ab#eto abundantfransitional fish from common to dominant, and
warmwater fish from absent to common. Sassileam fish range from very common to dominant (50
100% of individuals), mediurstream fish from absent to very commors5@»% of individuals), and
largeriver fishfrom absent to uncommon-{M% of individuals).

CoolCold Mainstem moderate to large but still wadeable perennial streams with cool to cold summer
water temperatures. Coldwater fish range from absent to abundant, transitional fishrfrorancto
dominan, and warmwater fish from absent to common. Sisiadam fish range from absent to very
common, mediurstream fish from very common to dominant, and larger fish from absent to very
common.

CookWarm Headwateri small, sometimes intamttent streamswith cool to warm summer
temperatures. Coldwater fish range from absent to common, transitional fish from common to
dominant, and warmwater fish from absent to abundant. Stnalim fish range from very common to
dominant, mediurstream fsh from absento very common, and largeéver fish from absent to
uncommon.

CoolWarm Mainsteni moderate to large but still wadeable perennial streams with cool to warm
summer temperatures. Coldwater fish range from absent to common, transitiorrahfisfommon to
dominant, and warmwater fish from absent to abundant. Sstralim fish range from absent to very
common, mediurstream fish from very common to dominant, and larger fish from absent to very
common.

WarmHeadwateri small, usually intenittent streamsvith warm summer temperatureSoldwater

fish range from absent to rare, transitional fish from absent to common, and warmwater fish from
abundant to dominant. Smaliream fish range from very common to dominant, meeitneam fish

from alsent to very common, and largeiver fish from absent to uncommon.

Warm Mainstemi moderate to large but still wadeable perennial streams with warm summer
temperatures. Coldwater fish range from absent to rare, transitional fish from absent to common, and
warmwater fishfrom abundant to dominant. Smatream fish range from absent to very common,
mediumstream fish from very common to dominant, and larger fish from absent to very common.

LargeRiversi nonwadeable large to veitarge rivers. Summewvater temperatres are almost always
coolwarm or warm, although reaches are identified based strictly on@oldwater fish range from
absent to rare, transitional fish from absent to common, and warmwater fish from abundant to dominant.
Smalktstream ish range fromabsent to uncommon, mediwstream fish from absent to common, and
largeriver fish from abundant to dominant.

Relatively few ofthe modeled stream segmehée data on flow, water temperature, or fish communities.
Thus, segments are ii@illy classified into Natural Communities based on landsesqrde statistical models

that predict longerm flows and temperatures from watershed characteristics such as watershed size,
surficial and bedrock geology, topography, climate, and land cokies€elpredictionrepresent the realistic
potential Natural Community of the segment under currentdaner and climate conditions in the absence

of significant sitespecific human impacts, such as local riparian degradafioa.Natural Community
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model 5 occasionallyupdated, and the most current model is used to classify streams that do not have
monitored data.

In independent validation tests, the models were found to be largely unbiased and to predict the correct
Natural Community for about ¥05% oftest segmentddowever, for some test segments the predicted
Natural Community was different from the Natural Community that actually occurred. Errors in Natural
Community classification will reduce the accuracy of bioassessment. Misclassified strddmasgdlessed

with the wrong IBI, and their environmtal condition may be misjudgellisclassified segments can only

be detected through collection of appropriate field datseparée guidance documefityons, 2013) was
developed to providguidelineson validating or correcting a modeled Natural Community Classification,
including thetypes of datahat should be collected, how the data should be interpreted, anché&aw
classificaions should be determined.

4.7 Selecting Representative Stream & River Stations

Station Locations: Selecting representative stations for assessment

Station selection is determined by the regional DNR biologist. In general, most river and stream stati

are used for water quality assessments, so long as they are representative of the river or stream segment as
a whole.

The following arereasons a river or stream site may not be representative. Station is:
Near a discharger outfall;

Within a half mike of lake or reservoir outlet;

Positioned outside area of water flow (e.g. a pool);

Not an appropriate station type (Beach, Boat Launch,ifacil

=A =4 =4 =4

Station selection is based on best professional judgment of the biologists; more information on
professionbjudgment is available in sectid©.2 Professional Judgment

5.0 Aquatic Life Use i General Condition Assessment

5.1 Lake General Assessment

Wisconsin  bases its @eral OLIGOTROMIIC ~ MESOTROPHIC  EUTROPHIC  HYPEREUTROPHIC
Condition Assessment fdakes on
multiple  metrics including the | o #® %
Carlson Trophic State Index (TSI | ]
(Carlson, 1977) water chemistry, .

and physical measures e I |

Carlson Trophic State Index |umorommans T e e o e @ﬁ-’ﬂf—‘ﬂ]
(Tsl) w ot | IIIENIEE

Algal production is known to be 3 s 1w s
highly correlated with nuient levels |momoss || | | | |
(especially phosphorus). High level|
of nutients can lead to
eutrophication and blugreen algae
blooms This limits the amount of
available light to macrophytes andFigure 12. Continuum of lake trophic status in relation to Carlson
adversely affects other aquaticTrophic State Index.

organismsinformation from each of

After Moore, 1. and K. Thornton, [Ed. ]1988. Lake and Feserveir Eestoration Guidance
Manual. USEPA>EPA A40/5-88-002.
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these peameters is valuablbecause the interrelationships betwehemcan be used to identify other
environmental factors that may influence algal biomaks.Carlson TSI ise most commonly used index
of lake productivity. Itprovides separateéout relativey equivalent TSI calculations based on either
chlorophyl-a concentratior{chlorophylta, or CHL in the equation below) &ecchi deptl§SD, for which
Wisconsin also uses satellite clarity data as a surrdgB@jause TSis a prediction of lgal biomass
typically thechlorophylta valueis a better predictadhanSecchi or satellite dat&ater clarityas measured
by Secchi depth or satellite a practical measure of algal production and water cé®r.values range
from low (less thaB0), representing very cleamnutrientpoor lakesto high (greater tha70) for extremely
productive, nutrientrich lakes Figurel12).

Datarequirements

TSI is automatically calculated using a programming packbB§ePackageln WATERSthat draws from
Department data in SWIMShe rules used byhé TSI Package are described beldhese requirements
are set to provide enough data to accoanttie average lake condition during the summer inmiziod
whenthe lake responds to nutrient inputs and achieves maximum aquatic plant,groddlier seeral
years to account for unusual weather (dry, wet, hot, cold).

a) Year RangeSampling datare usedrom within the most recent 5 years
b) Sampling Frequencgnd Seasonal Range

9 For chlorophylta and Secchi data, the TSI Packageguires 2 sampleger year in 3
different yearsSamples should be collected between July $&ptember 15.

1 For satellite clarity datahe TSI Package requires least one satellite inferred clarity
reading in Jlifferentyears (3 values minimum). Samples should be cigtbetween July
11 SeptembeBO.

¢) Sampling DepthChlorophylta samplesshould betaken from the top 2 meters of tHake
Samples can be grab sampkescludingthosecolleced immediately at O nor integrated samples

d) Sampling and Analytical Mleods Field collection, preservation and storage should follow
procedures outlined in th&/DNR Field Procedures Manual and the Citizen Lake Monitoring
Manual fttp://dnr.wi.gov/lakes/CLMN/manuals/Laboratory analysis should follow standard

methods (WSLH 1993) Data collected using diffen¢ protocols may be considered, with

limitations, baed upon professional evaluation.

CalculationsPerformed by Automated TSI Assessment Package
a) For each year h sufficient dataall samplevaluesarefirst convertedo TSl valuesusing the
calculatbns below TSI values are calculated separately by sampling collectiof fypte that
satellite readings are automatically converted to clarity values (equivialedécchi depth) in
SWIMS.

TSlch =9.81 In CHL) + 30.6
TSlsp =607 14.41 In (SD)

Where:  1g) = Trophic Status Index Ln = natural log
SD = Secchi depth (meters) CHL = Chlorophylta concentration (ug/L)
clarity data

7 Carlson also provides an equation to convert total phosphorus concentration to TSI, but WDNR is not using that
equation for purposes of water tjitiaassessments or 303(d) Impaired Waters Listing.

8Al t hough Car | s on Glsoprovides@ halcuatioh forTSIdasediothl@hosphorugTP),

Wisconsin does not calculate TSI based on phosphorus for General Condition Assessments. nTrBticorscare

used to determine whethamwaterbodyexceeds thresholds for 303(d) listing as a pollutant.
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b) For eaclyear of dataan Annual Areragefor each sample collection tyjcalculated
c¢) All available Annual Averages from the last 5 yeanes averaged together, to produdduati-
YearAverage(Multi-year Averageare calculatedeparately for each parameter)

Application

a) The TSI Package automatically prioritiagkich TSIMulti-Year Averageto usein comparison
against the General Caitidn Assessment Thresholddistorically, there has been a tendency to
average the three TSI valydsut research suggssthat thisgenerallyis not a good practice
(Carlson and Simpsot996) Therefore Wisconsin has instituted a prioritization system for
selecting which TSI score to us&hen more than ondulti-Year AverageTSI score is available

)l
)l
)l

TSI based orchlorophyl-a will be preferredsincethis is the mostlirect measure of trophic
state
TSI based on measured Secchi data is the second preference; Secchi depth readings measures
clarity as a surrgate for trophic state
TSI based on satellite data is the thirdfprenceas it infers water clarityather than measuring
water clarity directly

b) The final step in the General Assessment otoparehe Multi-year Averagd Sl valueto the
lake generalconditionassessment thresholds showT able8. As described previouslyhe lake
condiion assessment thresholds estabfisir categoriefor each Lake Natural Community

Excellent Good Fair,and Poor

Table 8. Trophic Status Index (TSthresholdsi generalassessment odke Natural Communities

. Shallow Dee
Condition Two-
Level Headwater Lowland Seepage| Headwater| Lowland | Seepage Story
Excellent <53 <45 <48 <47 <43 <43
Good 5371 61 457 57 487 55 477 54 437 52 | 43i 47
Fair 62i 70 58i 70 5617 62 557 62 5371 62 | 48i 52
Poor >71 >71 >63 >63 >63 >53

Note: Although TSI thresholds are not yet available for thre¢ural communities: 1) Smalbkes; 2) Spring
Ponds and3) Impounded Flowing Waterby default assessmentseacompleted for the most similar natural
communityfor which thresholds are currently availatiberivation of these thresholds is described in Appendix D.

5.2 Stream and River General Assessment

WDNR uses Inlogical indices including fish indices of biogical integrity (FIBI) and the
macroinvertebrate index of biolmgl integrity (M-IBI), to determine whether current water quality
conditions support the Aguatic Life designated use.

Fish Indices of Biological Integrity
Multiple, peerreviewedF-IBIs have been developed by WDNBsearch stafind are usetb assess the
biological health and quality of fish assemblages of streamge\ard(Lyons, Wang, and Simonson 1996;
Lyons 1992 2001, 2006, and 2012-IBls have beercustomizedio account for dierences instream

morphology, watetemperature and fish species associated nvidns andstreamsTh e

|Bd xsp lii ci t |y

formulate arexpected condition for the biota in the abseoicsubstantial environmental degradation and
take into account inherematural sources of variation in community characterisBesed on empirical
data, the relationship between the biological community and the amount of environmental degradation is

est mat edo

( Ly o.nAs obpdtive arbcdure wasQs@dto)selet and score the metrics that

compose th&arious FIBIs, choosing metrics that represent a variety of the structural, compositional, and
functionalattributes of fish assemblag@sable9).
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Table 9. Fish Indices of Biolomal Integrity for Wisconsin streams and rivers.

Cold F-IBI
(Lyonset al, 1996)

Warm F-IBI
(Lyons, 1992)

Small F-IBI
(Lyons, 20®)

Large River F-IBI
(Lyonset al, 2001)

Cool-Warm F-IBI
(Lyons, 2012)

Cool-Cold F-1BI
(Lyons, 2012)

¢) % top carnivore
species

d) % native or exotic
stenothermal
coldwater or coolwater
species,

e) % salmonid
individuals that are
brook trout

c) # sucler species

d) # sunfish species
e) # intolerant specief
f) % tolerant species
g) Percent omnivoreg
h) % insectivores

i) % top carnivores

j) % simge

Hthophils

k) # of individuals
per 300

1) % diseased fish

speces

C) # minnow species
d) # headwater
species

e) Total catch per
100m, excluding
tolerant species

f) Catch per 100 m of]
brook stickleback

g) % disased fish

c) # sucker species

d) # intolerant species
e) # riveine species

f) % diseased fish

g) % riverine

h) % lithophils

i) % insectivore

j) % round suckers

b) # intolerant species
c) % tolerants

d) # benthic invertivore
species

e) % omnivores

[Temperaturel Maximum daily mean | Maximum daily mean| Maximum daily N/A Maximum dailymean Maximum daily mean
<22°C >22°C mean >22° C 22.624.6 °C 20.722.5°C
IApplicable | Streams of any size or] Wadeable streams off Streams with Rivers with at least 3km| Scoring criteria depend| Scoring criteria depen
Stream Size| watershed area a width between watershed areas that| of contiguous, non on the watershed area | on the watershed area|
& Location 2.5m and 50m, and | are 4knito 41kn? wadeable channel (Al arg®&n?i §(fAl argeod i
depth of at least and fismall dand fAsmall
~1.25m km?) and latitude km2) and latitude
(Anortho > |(fAnortho >
Aisoutho is |[fisoutho is
Individual a) # intolerant species| a) # native species | a) # native species | a) Weight Biomass PUH a) # native minnow a) # darter, madtom
Metrics b) % tolerant species | b) # darter species b) # intolerant b) # native species species and sculpin species

b) # coolwater species
C) # intolerant species
d) % tolerant species

e) % generalist feeder:

Macroinvertebrate Indices of Biological Integrity
Data derived from aquatic macroinvertebrate samples, combined with stream habitat and fish assemblages,
provide valuable information on the physicethemtal and biological condition of streanidost aquatic
macroinvertebrates live for one or more years in streggfiscting various environmental stressors over

time. Since the majority of aquatic invertebrates are limited in mobility, they are goodanslcibcalized
conditions upstream land usenpacts and water quality degradation.

WDNR usesthe M-IBI developed by Weigel (2008 assess wadeable streams. Th&éBMis composed
of various mé&ricsused to interpret macroinvertebrate sample.ddtaM-1BI was developed and validated
for cold ard warm water wadeable streams and cannot be used as an assessment toeh&oleable
rivers orephemerastreamsThe following metricsare included irthe M-IBI:

oo o oo o

Species richness
Ephemeropteii@lecoptera Trichoptera EPT)
Mean Pollution Tolerance Value
Proportion of Depositional Taxa
Proportion of Diptera (Dipt)
Proportion ofChironomidae (Chir)

O O O o o

Proportion of Shreddershr)
Proportion of Scrapers (Scr)
Proportion of Gatherers (Gath)
Proportion of Isopoda (Isop)
Proportion of Anphipoda

A macroinvertebrate IBI has been developed, validated, and applied to assess nonwadeable rivers (Weigel

and Dimick 2011).

HestéDendy

artificial

substrates were used to conduct a standardized

macroinvertebratsurvey at 100 sites on 38 nonwadeable rivieM/isconsin. Ten metrics that represent
macroinvertebrate assemblage structure, composition, and function constitute the IBI:

o Number of Insecta taxa
0 Number of EPT taxa

o0 Proportion ofinsecta individuals

o Proportion of gatherer individuals
0 Praoportion of scraper individuals

0 Proportion of individuals from the dominant 3 tax:
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o Proportion of intolerant EPT individuals o Mean Pollution Tolerance Value
o Proportion of tolerant Chironomidae o0 Number of uniqudunctional trait niches
individuals

Fishand macroinvertebrate data arged to calculate the appropriatéBF and M-IBI scores. Biological
data collected within the lasényearsare assessed.eBGeralbiological conditionassessmentgquireat
least one HBI value or one MIBI value,whereas at least two values of a particular iratexrequired for
impairment assessmenBBue to strong temporal variations Imological assemblage characteristics at
degraded sites, more samples and a longer time faenmeededo determinebiotic integrity at sites with
human impacts than is needed at leatacted sites Liyons et al., 2001 Natural Community
classificationsare used taletermine whictbiological indexto apply(Table10).

The biolgical indicesespond to watershed scale impacts of agricultural and urban lantboabfparian
stressors, nutrient enrichment, and instréeiitat degradatiomcluding sedimentation and scourinig
general, as the rate of stream degradation in@es a corresponding decrease in the number of
environmentally sensitivepecies and an increase in environmentally tolerant spaeesserved. These
changes in aquatic community composition are scored relatave to e f e r e A ang acondifibioe a s t
andare placed in a condition categdrgised on the resulting scofiéhe conditioncategoriegexcellent,

good, fair, poor) and correspondikglBl scores are shown inTable 11, and the wadeable #{Bl and
nonwadeable river MBI thresholds are given ihable 12 and Table 13, respectivelyTo determine the
biological condition of streams and rivers for assessmenésFIBI or M-IBI values should be compared
againsthresholdsestblishedfor eachnatural community class

For general condition assessments, all waters scoring in the excellent, good, or fair categories are considered
supporting the AL use, unless corroborating physical or chemical data exceed impairment thresholds.
Waters scoringni the poor condition category based on general assessments using one bioassessment result
are flagged for follomup monitoring.

Table 10. Modeled water temperature and flow criteria used to predict Natural Conmsuini healthy
Wisconsin streams and fish index of biotic integrity (IBI) for bioassessment associated with each Natural
Community.

Maximum Daily Mean Annual 90%
Natural Community Water Temperature Exceedance Flow Index of Biotic Integrity
(eF) (ft%s)
Macroinvertebrate Any 0.07 0.03 Macroinvertebrate
Coldwater <69.3 0.0371 150 Coldwater Fish
CootCold Headwater 69.37 72.5 0.037 3.0 SmallStream (Intermittent) His
CoolCold Mainstem 69.31 72.5 3.01 150 CoolCold Transition(Coolwater) Fish
CoolWarm Headwater 72.67 76.3 0.031 3.0 SmallStream (Intermittent) Fish
CooFWarm Mainstem 72.61 76.3 3.0i 150 Cookwarm Transiion (Coolwater)
Warm Headwater >76.3 0.0371 3.0 SmallStream (Intermittent) Fish
WarmMainstem >76.3 3.07 150 Warmwater Fish
Large River Any > 150 River Fish
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Table 11. Condition category thresholds for applicable fish indices of biotic integrity (IBI).

Natural Community Fish IBI Type Fish IBI Condition Category
81-100 Excellent
. 51-80 Good
Coldwater Coldwater Fish 2150 Fair
0-20 Poor
91-100 Excellent
CoolCold or Cool SmallStream (Intermittent) 61-90 Good
Warm Headwater Fish 31-60 Fair
0-30 Poor
61-100 Excellent
41-
CoolCold Mainstem CoolCold Transition Fish 60 Gogd
21-40 Fair
0-20 Poor
61-100 Excellent
41-
CoolWarm Mainstem CoolWarm Transition Fish €0 Gogd
21-40 Fair
0-20 Poor
91-100 Excellent
SmaltStream (Intermtent) 61-90 Good
Warm Headwater Fish 3160 Fair
0-30 Poor
66-100 Excellent
. . 51-65 Good
Warm Mainstem Warmwater Fish 31.50 Eair
0-30 Poor
81-100 Excellent
Large River River Fish 61-80 GO(_)d
41-60 Fair
0-40 Poor

Table 12. Condition category thresholds for wadeable stream macroinvertebrate index of biotic integrity.

Wadeable Stream Condition Category
M-I1BI Thresholds
>75 Excellent
5.07.4 Good
2.54.9 Fair
<25 Poor

Table 13. Condition category thresholds for nonwadeable river macroinvertebrate index of biotic
integrity.

River M-1BI Thresholds Condition Category
>75 Excellent
50-75 Good
2549 Fair
<25 Poor
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6.0 Aquatic Life® Use i Impairment Condition Assessment
All assessments follow the daéguirements outlined in Chaptef General Aspects of Data Assessment

6.1 Total Phosphorus (TP)%

Phosphorus is one of Wi s.tnQ01G Wiscorsin develmdeumedcromazian p ol |
for TP and corresponding protocols for listing waterbodies for TP as a polltliteare are separateiteria

based on waterbodype and natural communityTéble 20 and Table 21); the nethods for criteria

comparison are outlined below.

Lake Data Selection and Calculations

Data Requirements
a) Year RangeData from the most recedt-yearperiod may be used, but data from the most
recent Syears is given preference, as it is more repnéative of current conditions

b) Sampling Frequency and Seasonal Rafge official assessment purposé® goalof the
DNRO6s | ake moni t orhava 8samplesper yearthatwiet the datee t o
requirements outlined below

1 One sample pemonth should be taken during tdesignated sampling seasdrhey
should be taken as close as possible to the middheaohonth.

Samples must be spaced at least 15 days apart, to evenly represent the season.

The allowable date range is Juné $ept. 15allowing for four monthly samples (June,

July, August, Sept.Only three samples are needed for the calculationsnbrg samples

will be used if availableFor Deep (stratified) Lakes, samples from May and/or late

September may be manually added ifah be demonstrated that the lake is thermally

stratified during that time period.

T
T

¢) Sampling depthOnly surface amples taken from the top 2 meters of the lake will be used
(excluding grab samples collected at 0 m because these may contain a scturS¢agples can
be grab samples or degtitegrated samples. If samples were taken from more than one depth
within this zone at a single station on a single day, average the samples for that station for that
day to produce the stationdés daily average.

d) Sampling and Analytical MethodEield collection, preservation and storage should follow
procedures outlined ithe WDNR Field Procedures Manual which is stored in the SWIMS
system and the Citizen Lake Monitoring Manual. Laboratory analysis should fstmdard
methods (WSLH 1993). Data collected using different protocols may be considered, with
limitations, basedipon professional evaluation of data.

1 Data quality Sample points may be excluded if there are quality control concerns or if
the data wereollected for specific studies that are not representative of overall lake
conditions See4.0 General Aspects of Data Assessment

9 Units: Values should be expressed in pg/L. This is consistent with phosphorus water
quality critera in ch.NR 102, Wis. Adm. Code

Aquatic Life Use wasFiprhevainadu sAlqy arte fcerLridde t(d-Ads oi Thi s
change; no changes to the use definiti@me made.

10 Heiskary, S, and C. B. Wilson, 2005. Minnesota Lake Water Quality Assessment Report: Developing Nutrient
Criteria, Third Edition. Minnesota Hation Control Agency, September 2005.
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